Pineal mediation of the thermoregulatory and behavioral activating effects of beta-endorphin.
Intraventricular administration of the opioid peptide, beta-endorphin to goldfish altered their body temperatures and activity levels. Low doses (0.5-5.0 pg g-1 body weight) of beta-endorphin significantly increased behaviorally selected body temperatures while higher doses (15 pg g-1) decreased the preferred temperatures selected in horizontal thermal gradients. There was a significant day-night rhythm in the extent of these effects. These thermoregulatory effects could be blocked and reversed by systemic administration of the opiate antagonist, naloxone, supporting mediation of the thermoregulatory effects at opioid receptors. In addition, administration of naloxone by itself significantly decreased preferred temperature. Removal of the pineal gland significantly increased the preferred temperatures selected by goldfish and eliminated the thermoregulatory effects of beta-endorphin administration in both the day and the night. The behavioral activity effects of beta-endorphin were dependent on the thermal conditions. In fish held at a constant temperature (20 degrees C) beta-endorphin caused a dose-dependent increase in activity, while in individuals held in thermal gradients administration of beta-endorphin had no effects on activity. In both situations naloxone caused a decrease in activity levels. Pinealectomy also eliminated the behavioral activating effects of beta-endorphin, though it had no apparent effects on the actions of naloxone. These results indicate that the pineal gland is involved in the mediation of the thermoregulatory and behavioral activating effects of beta-endorphin. Speculations are made as to the possible mechanisms of action of the pineal gland in mediating the effects of opioid neuropeptides.